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MEMORANDUM FOR FILE 

A. BTL a t  Whippany, h e w  J e r s e y  

R. L. Abrams, and M. Subramanian of Jack Cook's Div is ion  a t  
B e l l  Telephone Labora to r i e s  i n  Whippany, N e w  J e r s e y .  The 
purpose of t h e  meeting w a s  t o  i n v e s t i g a t e  p o s s i b i l i t i e s  f o r  
t h e  use of lasers i n  remote sens ing  of me teo ro log ica l  v a r i a b l e s ,  
and i n  p a r t i c u l a r  whe the r  t h e i r  planned experiment i n  laser  
l i g h t  propagat ion might g ive  the  type  of in format ion  on t h e  
atmosphere t h a t  me teo ro log i s t s  could use  f o r  l a t e r  o p e r a t i o n a l  
techniques .  

On March 4 ,  t h e  au tho r s  m e t  w i th  H.  G. Cooper, 

The propagat ion  experiment i s  planned f o r  the  ATS-F 
s a t e l l i t e  i n  synchronous o r b i t ,  f o r  A p r i l ,  1 9 7 2 .  The carbon 
d i o x i d e  laser o p e r a t i n g  CW a t  1 0 . 6  microns w i l l  have .1 w a t t s  
of power, and a beam width of 0.01O. A ground beacon and sat-  
t e l i t e  r e c e i v e r  and servo-cont ro l led  mirror w i l l  main ta in  t h e  
beam p o i n t i n g .  
f i rs t  y e a r  w i l l  be  shared  equa l ly  w i t h  a NASA/GSFC laser 
communication experiment.  BTL i s  funding t h e  development of 
t h e  ground equipment which w i l l  probably be an o p t i c a l  i n t e r -  
ferometer w i t h  t w o  20 c m  Cassegrain t e l e s c o p e s  w i t h  v a r i a b l e  
s e p a r a t i o n  up t o  5 meters. 
and s c i n t i l l a t i o n  spectrum w i l l  be measured. 

'one thousand hours  of o p e r a t i n g  t i m e  i n  t h e  

T h e  coherence l e n g t h ,  a t t e n u a t i o n ,  

Some experimental  p o s s i b i l i t i e s  of i n t e r e s t  are 
frequency s h i f t i n g  t h e  l a s e r  from t h e  l i n e  c e n t e r  by up t o  
30 MHz, and moving the  beacon t o  such a p o i n t  t h a t  t h e  d i r e c t  
beam i s  n o t  received b u t  t h e  forward s c a t t e r e d  l i g h t  i s .  
However, t h i r t y  megaherz i s  on ly  one t h i r d  of t h e  Doppler 
l ine-width  ( t h e  Doppler absorb t ion  l ine-width  of C 0 2  a t  h igh  
a l t i t u d e s )  and one two-hundredth of t h e  Lorentz  l ine-width  
( t h e  pressure-broadened absorb t ion  l ine-width  a t  sea l e v e l ) .  
Thus t h e  frequency range i s  n o t  s u f f i c i e n t  t o  o b t a i n  v e r t i c a l  
p r o f i l e s  of carbon d iox ide  by abso rp t ion  measurements.* 

.- 

*Refer t o  a forthcoming memorandum on t h i s  s u b j e c t  by 
W. A. Gale. 
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On t h e  o t h e r  hand, t h e  t o t a l  abso rp t ion ,  which w i l l  
be measured, i s  expected t o  vary  by up t o  1 0 %  depending on 
t h e  temperature  and carbon d iox ide  concent ra t ion  p r o f i l e ,  The 
coherence length  and s c i n t i l l a t i o n  spectrum appear  t o  depend 
on s m a l l  scale turbulence  of t h e  atmosphere,  b u t  may depend on 
l a r g e  s c a l e  cond i t ions  as w e l l .  
i n  terms of l a r g e  s c a l e  v a r i a b l e s  depends on having meteoro- 
l o g i c a l  suppor t  t o  provide good v e r t i c a l  p r o f i l e s  of t h e s e  
v a r i a b l e s .  Provis ion  of s u i t a b l e  meteoro logica l  suppor t  i s  
c u r r e n t l y  being looked i n t o .  

The i n t e r p r e t a t i o n  of t h e  d a t a  

I n  conclusion,  i t  appears  t h a t  c e r t a i n  d a t a  of meteoro- 
l o g i c a l  i n t e r e s t  w i l l  r e s u l t  from t h e  Wnippany experiment i f  
s imultaneous measurements can be made of v e r t i c a l  p r o f i l e s  of 
v e l o c i t y ,  temperature ,  d e n s i t y ,  carbon d ioxide  and water  vapor.  

B. BTL a t  Murray H i l l ,  N e w  J e r s e y  

t o  d i s c u s s  t h e  p o s s i b i l i t y  of b u i l d i n g  l a r g e  a r e a  high s p a t i a l  
r e s o l u t i o n  p a r t i c l e  d e t e c t o r s  as o r i g i n a l l y  suggested by 
V. Perez-Mendez of t h e  Lawrence Radiat ion Laboratory a t  
Berkeley. These detectors could be of g r e a t  s i g n i f i c a n c e  
fo r  a space s t a t i o n  high energy phys ics  f a c i l i t y .  W e  t a l k e d  
w i t h  Messrs. Walter Brown, Dave Pearson and George Smith. The 
conclus ions  drawn by these gentlemen a r e  t h a t  t h e  out look f o r  
t h e  use of g l a s s y  semiconductors i s  bleak ( t h i s  i s  of course  
s p e c u l a t i v e ,  s i n c e  few of t h e  c r i t i ca l  parameters  of t h e s e  
m a t e r i a l s  are known). 
semiconductors such a s  descr ibed i n  Reference 1 ( M r .  Smi th  men- 
t i o n e d , S i l i c o n  as being promis ing) ,  p r e s e n t s  some very interest-  
i n g  p o s s i b i l i t i e s .  I n  con t inua t ion  of t h i s  e f f o r t ,  t h e  fo l lowing  
s t e p s  a r e  now being contemplated: 

On March 4 ,  t h e  au tho r s  v i s i t e d  BTL a t  Murray H i l l  

On t h e  o t h e r  hand, the  use of amorphous 

1) t o  tes t  t h e  p r o p e r t i e s  of g l a s s y  semiconductors 

2) t o  o b t a i n  amorphous semiconductor l a y e r s  s u i t a b l e  

3)  

under t r a n s i e n t  and d.c.  cond i t ions ,  and 

f o r  t e s t i n g  from BTL o r  o t h e r  sou rces ,  o r  
t o  f i n d  information on manufacturing processes  
t h a t  w i l l  a l low f a b r i c a t i o n  a t  Berkeley. 

F+ a F, G.  A l l e n  

FGA 
1015-WAG-caw 

LK 
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